Kaempferol induces cell death through ERK and Akt-dependent down-regulation of XIAP and survivin in human glioma cells.
The present study was undertaken to determine the molecular mechanism by which kaempferol induces cell death in human glioma cells. Kaempferol resulted in loss of cell viability and inhibition of proliferation in a dose- and time-dependent manner, which were largely attributed to cell death. Kaempferol caused an increase in reactive oxygen species (ROS) generation and the kaempferol-induced cell death was prevented by antioxidants, suggesting that ROS generation is involved in kaempferol-induced cell death. Kaempferol caused depolarization of mitochondrial membrane potential. Western blot analysis showed that kaempferol treatment caused a rapid reduction in phosphorylation of extracellular signal-regulated kinase (ERK) and Akt. The ERK inhibitor U0126 and the Akt inhibitor LY984002 increased the kaempferol-induced cell death and overexpression of MEK, the upstream kinase of ERK, and Akt prevented the cell death. The expression of anti-apoptotic proteins XIAP and survivin was down-regulated by kaempferol and its effect was prevented by overexpression of MEK and Akt. Kaempferol induced activation of caspase-3 and kaempferol-induced cell death was prevented by caspase inhibitors. Taken together, these findings suggest that kaempferol results in human glioma cell death through caspase-dependent mechanisms involving down-regulation of XIAP and survivin regulating by ERK and Akt.